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of Health, Malaysia, Putrajaya, MalaysiaA B S T R A C TObjectives: The aim of this study was to evaluate the cost-effectiveness
of the national public sector specialist periodontal program in the
management of periodontal disease. Methods: This was a multicenter,
time motion, prospective, economic evaluation study involving a total
of 165 patients with periodontitis recruited from ﬁve selected specialist
periodontal clinics. Treatment costs were measured in 2012 Malaysian
ringgit (MYR) and estimated from the societal perspective using step-
down and activity-based costing methods, and substantiated by clinical
pathways. A cost-effectiveness analysis was done to compare the
specialist periodontal program with a hypothetical scenario in which
patients attend biannual dental visits only for regular dental check-up
and scaling. The incremental cost-effectiveness ratio was deﬁned as the
difference in cost per gain in quality-adjusted life-years (QALYs) and
clinical attachment levels (CALs). One-way scenario-based sensitivity
analyses were carried out to assess the uncertainty of inputs. Results:
The average cost for managing patients with periodontitis was MYR 376ee front matter Copyright & 2014, International S
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Muda Abdul Aziz, 50300 Kuala Lumpur, Malaysiaper outpatient visit and MYR 2820 per annum. Clinically, a gain of an
average of 0.3 mm of CAL was attained at post-treatment (paired t test,
Po .001). Patients gained an average of 3.8 QALY post-treatment (paired
t test, P o .001). For cost-effectiveness analysis, the specialist perio-
dontal program was more cost-effective than the hypothesized bian-
nual dental visits, with incremental cost-effectiveness ratios of MYR 451
and MYR 5713 per additional QALY and millimeter CAL gained,
respectively. Conclusions: It is very cost-effective for the public sector
to provide specialist periodontal treatment for patients with periodon-
titis according to the World Health Organization criteria and when
compared with conventional biannual dental treatment.
Keywords: cost-effectiveness, Malaysia, oral health care delivery,
periodontal disease, specialist periodontal treatment.
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Of all oral health problems, periodontal disease is one of the most
common. Up to 90% of the global adult population has been
reported to have some form of the disease [1]. Periodontal disease
refers to the inﬂammatory processes that occur in the tissues
surrounding the teeth in response to bacterial accumulations
(dental plaque) on the teeth. The inﬂammatory response elicited
by the dental plaque can lead to a progressive loss of collagen
attachment of the tooth to the underlying alveolar bone (jaw),
which can then cause the tooth to be “loose” from the dental
socket and may need to be extracted [2]. The resulting crevice
between the tooth surface and the surrounding epithelial surface
is called the periodontal pocket, which can extend from 4 to 12
mm and can harbor from 107 to almost 109 bacterial cells [2]. Thiscondition is called periodontitis, and in its severe form, it can
result in loosening of teeth, occasional pain and discomfort,
impaired masticatory function, and subsequently exfoliation of
the teeth, which then leads to loss of dentition. Various stages of
edentulism will affect the patients’ quality of life in many ways,
and options available for replacement of the lost tooth/teeth may
not always be preferred by the patient in terms of their function,
durability, and affordability.
In managing periodontal disease, both general dentists and
periodontal specialists have succinct roles to play. Dental serv-
ices in Malaysia are provided via a ratio of 1 dentist to 6810
people, accessible through both the public sector and the private
sector; there are more dentists in the public sector [3]. In the
Malaysian public sector dental service, patients usually come in
as outpatients at the primary care dental clinics whereby generalociety for Pharmacoeconomics and Outcomes Research (ISPOR).
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tistry, Department of Dental Public Health, Universiti Kebangsaan
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Fig. 1 – Alternative programs for the management of
periodontitis.
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gatekeeper to specialist services. In the case of periodontal
disease, simple cases such as gingivitis will be managed at
primary care through dental scaling and oral hygiene advice.
Only cases requiring advanced care—such as for cases with
moderate and severe periodontitis—will be referred to periodont-
ists. The National Oral Health Survey of Adults conducted in 2010
showed that 94.0% of dentate adults have periodontal disease
and required treatment [4]. Out of this, about 50% had moderate
and severe periodontitis. Analysis of the annual report of the
Health Information Management System [5], however, found that
only a small proportion of the at-risk population (7590 patients
out of 11.5 million adults) actually received specialist periodontal
treatment at the Ministry of Health facilities throughout the
country. The cost of periodontitis management has never been
documented, but dental care is highly subsidized in the public
sector [6]. With the widespread prevalence of periodontal disease,
patients’ long-term reliance on the health care system, and
profound quality-of-life effects on patients, it is crucial that the
existing public sector specialist periodontal program is cost-
effective in the management of periodontitis in the country.
Such a study is not available in Asian areas.
Cost-effectiveness analysis (CEA) is an approach in economic
analysis that can demonstrate the relationship between incre-
mental resource consumption and outcome gain for various
intervention options. Its use in health service research is gaining
acceptance because it enables health decision makers or policy-
makers to determine how to allocate limited resources in a more
efﬁcient manner. With current efforts geared toward cost-
containment in the Malaysian public sector, optimal allocation
of funding and resources will be necessary to ensure best possible
outcomes, without neglecting any segment of care. The purpose
of this study was to evaluate the cost-effectiveness of a national
public sector specialist periodontal program in the management
of periodontal disease.Methods
Study Design
This was an economic evaluation study that incorporated both
cost of diseases (chronic and aggressive periodontitis) with out-
comes as measured by gains in quality-adjusted life-years
(QALYs) and an established periodontal clinical indicator known
as periodontal clinical attachment level (CAL). Permission to
conduct the study was obtained from institutional review boards
of the Ministry of Health, Malaysia, and Universiti Kebangsaan
Malaysia. The program analyzed in this study was the specialist
periodontal program of the Ministry of Health, Malaysia, specif-
ically for the management of chronic and aggressive periodontitis
among adult patients. Five specialist periodontal clinics were
randomly selected to represent this nationwide program involv-
ing 18 clinics. The cost analysis covered the ﬁrst year of perio-
dontal therapy and did not consider supportive periodontal
therapy, which may be undertaken for a period of indeﬁnite
duration. The CEA performed in this study compared the special-
ist periodontal program with a hypothetical scenario in which
patients attend biannual dental visits only for regular dental
check-up and scaling at the general dental practice (Fig. 1). This
scenario is deﬁned on the basis of general perceptions that adult
patients beneﬁt from scaling once every 6 months [7]. It was not
possible to recruit actual patients for the comparator group
because it is not ethical to withhold comprehensive periodontal
treatment when patients have been diagnosed to be in need of it.
The perspective considered in this study is that of a decision
maker who seeks to optimize the use of available resources froma societal perspective. The beneﬁts to and costs for a larger
society that result from receiving specialist periodontal treat-
ment are compared with the hypothetical scenario. We assume
that the decision-making process is occurring in Malaysia, or
countries with a similar economic background and health care
system.Patients
We obtained ethics approval and patient consent before starting
the study. We retrieved patient data for the cost estimation and
treatment outcomes on the basis of treatment conducted for the
165 patients with periodontitis recruited at the participating
specialist clinics. Clinically, patients had moderate and severe
periodontitis deﬁned according to the American Academy of
Periodontology guidelines [8]. The estimated sample size was
146, using a two-means formula, estimating minimally important
difference of 5 units of quality of life gained after treatment, loss
to follow-up of 50%, level of signiﬁcance of 0.05, and power at
80%. Patients were asked to keep diaries that provided input for
productivity time spent at clinics and related expenses at clinics
or trips to and from clinics (such as toll, transport cost, and food
spent) per year. These diaries had a daily detachable sheet that is
given to the clinical assistant at every dental visit for documen-
tation and analysis. Patients attending specialist dental clinics
usually have greater awareness of periodontal health than do
those who do not seek treatment.Cost Estimation
Cost identiﬁcation
We performed the cost analysis according to methods proposed
by Creese and Parker [9], Shepard et al. [10], and Drummond et al.
[11]. The overall description of the framework adopted for the
provider cost is given in Table 1. We calculated provider cost by
estimating capital and recurrent cost to operate the specialist
dental clinics using the human capital approach. The capital cost
consists of the cost of building and dental equipment; recurrent
costs include the cost of operation and maintenance, staff salary
(based on working hours and time spent on patients’ care), and
cost of consumables (itemized). Sources of data came from
operating dental clinic, annual reports, administrative and ﬁnan-
cial records for the year 2011, as well as observation using
intensive time motion study involving 60 patients undergoing
various treatments. We estimated the cost of rehabilitative
procedures such as restorations, endodontics, dentures, crown,
and bridgework using the Ministry of Health subsidized rates of
Table 1 – Cost items, costing method, and valuation method of cost items
Nature
of cost
Resources/cost items Costing
method
Valuation method
Capital Building Step-down Life span of building estimated at 20 y, with an annual depreciation of
5%; the annualization factor used was 12.462. This value was then
applied in proportion to the area used for activities within the scope
of the study. (MYR 1535.06 per m2). Apportionment basis was by
patient attendance.
Asset (Instruments/ equipments
ZMYR 500 per unit, e.g., dental
chair)
ABC Costs of instruments have been determined at a life span of 5 y, with
an annual depreciation of 5%. Apportionment basis was by patient
attendance. The annualization factor used was 4.329.
Recurrent Emolument ABC The total gross income of individual health care personnel was divided
by 10,560 min to calculate an emolument cost per minute.
Instruments/equipments (oMYR
500 per unit)
ABC Apportionment basis was by patient attendance.
Consumables—drug and nondrug
(separated)
ABC The costs of consumables were calculated as the total cost of all
purchases of drug and nondrug items used for activities related to
the treatment of periodontitis.
Other consumables—ofﬁce
stationeries
Step-down Nonclinical items were apportioned according to patient attendance.
Utilities (water, electricity,
telephone)
Step-down Utility costs due to water, electricity supply, telephone, and waste
maintenance were calculated and apportioned according to
periodontics specialist clinic ﬂoor space.
Maintenance Step-down Maintenance costs of equipment and instruments were combined, and
apportioned according to patient attendance.
Travel Step-down Traveling costs for meetings and attending courses/seminars/
conferences were apportioned according to patient attendance.
Special services Step-down Honorarium paid for professional services, fees attending workshops,
conferences, etc., was apportioned according to patient attendance.
ABC, activity-based costing; MYR, Malaysian ringgit.
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mended scale of fees 2010 [12].
Patient cost includes money expended on transportation to
and from the dental clinic, cost for meals bought, service charges
and registration fees, miscellaneous expenditure related to the
dental visit such as payment for crèche, and loss of productivity
calculated using the human capital approach. Although the
human capital approach has been criticized to lead to an over-
estimation of productivity lost, it is preferred in this study
because its alternative, the friction cost method, can be too
resource-consuming to perform [13]. Patient diaries provide
primary data for patient out-of-pocket expenditures and time
taken off work, whenever applicable, for the 12-month period.Costing methods
We combined two costing methods in this study: the step-down
and activity-based costing methods, which were substantiated by
clinical pathways for periodontal disease management. For the
step-down method, the cost of running a dental program is
allocated to the specialist periodontal clinics, which provide the
ﬁnal output in this study [9]. Step-down costing incorporated cost
centers developed “virtually.” The total expenditures were then
divided by a measure of chosen allocation factors (patient attend-
ances for periodontitis) to give the “average” cost per patient per
outpatient visit. Capital cost (building, equipment ZMYR 500 per
unit) and recurrent costs (utilities, maintenance, and traveling
expenses) were estimated using this approach. Activity-based
costing is a method of allocating costs to products and services by
assigning costs to all the activities used to create them [14]. Items
costed using the activity-based costing method were cost of
direct labor, equipments cost of MYR 500 or more per unit, and
cost of consumables used for each procedure. An eight-memberexpert group mapped out the usual/standard practices of the
whole spectrum of care provided for patients with periodontal
disease and developed clinical pathways on the basis of stages
and severity of diseases (clinical pathways). We used clinical
pathways as a reference to impute the total cost of managing
periodontal disease from the health care providers’ perspective.Cost calculation
Cost of the building (clinics) was calculated according to the life
span of the building, estimated at 20 years with a discount rate of
5%. The annualization factor used was 12.462 based on standard
World Health Organization recommendation [9,10]. The current
value of building per square meter was MYR 1535 [15]. We
calculated this value proportionate to the ﬂoor space of the
specialist clinics. Cost of assets (such as dental chairs, autoclaves,
x-ray machines, and piezosurgery units) was taken at a life span
of 5 years, with a discount rate of 5%. The annualization factor
used was 4.329 [9–11]. Emolument included basic salaries of all
staff members involved in the management of periodontitis
varied through the clinical pathway. These include staff mem-
bers’ bonuses and all allowances accrued per annum involved in
each activity within the scope of the study applied according to
the time ratio allocated for the said activities. These activities
include performing various diagnostic procedures, nonsurgical
periodontal therapy as well as periodontal surgeries. The total
gross income of individual health personnel was divided by
10,560 to arrive at staff salary per minute—this was based on
an assumption that the total days of work is 22 days per month
for 8 hours per day (22 days  8 hours  60 minutes ¼ 10,560
minutes). Cost of dental consumables is the total cost of all
purchases of drugs and nondrugs (surgical materials, grafting
materials, disposable gloves, and other items used for activities
Table 2 – Sociodemographic proﬁle of respondents.
Proﬁle item Measurement
Sex, n (%)
Male 68 (41.2)
Female 97 (58.8)
Age (y), mean  SD 43.3  11.3
Age range (y) 19–72
Education level, n (%)
Up to secondary school 83 (50.3)
College/university 82 (49.7)
Occupation, n (%)
Professional 57 (34.5)
Nonprofessional 65 (39.4)
Unemployed (students,
housewives, retired)
57 (26.1)
Ethnicity, n (%)
Malay 120 (72.7)
Chinese 26 (15.8)
Indian 19 (11.5)
Annual income, n (%)
Up to MYR 30,856 114 (69.1)
More than MYR 30,856 51 (30.9)
Annual income (MYR), mean  SD 30,168.82  24,158.47
Median (IQR) annual income (MYR) 30,000.00 (20,200.00)
IQR, interquartile range; MYR, Malaysian ringgit.
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through observation). These costs were based on the amount
expended when purchasing from suppliers. Utility costs are costs
secondary to water usage and consumptions in clinics, electricity
supply, telephone, and waste maintenance paid apportioned
according to the ﬂoor space used for periodontal clinic activities.
All costs in the analysis are presented in MYR 2012.
Outcomes Measurement
We measured changes in QALYs at 12 months after the com-
mencement of periodontal treatment. We also measured gains in
the CAL of the periodontium—an established periodontal clinical
parameter. Differences between pre- and post-treatment QALY
and CAL were tested using the paired t test after checking for
normality of distributions using the Kolmogorov-Smirnov test.
The level of signiﬁcance was set at 5%. Clinically signiﬁcant
differences have been shown to vary from a gain of 0.3 mm to
1.2 mm, depending on the initial periodontal pocket depths [16].
QALY is the product of the quantity of life-years (life expectancy)
and the quality of those years (health state utilities [HSUs]) [11].
For this study, life expectancy was obtained from the life tables of
Malaysians [17]. The life expectancy of patients with periodontitis
was assumed to be no different from that of healthy patients,
because by itself, it is not a fatal disease. Measurement of HSUs
was done using the three-level EuroQoL ﬁve-dimensional (EQ-5D)
questionnaire, a preference-based measure of health status that
provides a simple, generic measure of health for clinical and
economic appraisal [18]. The EQ-5D questionnaire three-level
version consists of the EQ-5D questionnaire descriptive system
and the EQ visual analogue scale. The descriptive system com-
prises ﬁve dimensions, namely, mobility, self-care, usual activ-
ities, pain/discomfort, and anxiety/depression. This instrument
was validated in Malay language and used among Singaporeans
[19] as well as Malaysians [20]. These health states are converted
into a weighted health state index by applying scores from the
EQ-5D questionnaire preference weights elicited from general
population samples [20]. These weights with a value of “full
health,” with a value of “1,” and “death,” with a value of “0.” For
this study, a proxy Thai population weights were used to convert
patients’ health states to an EQ-5D questionnaire index score via
a validated Statistical Product and Service Solutions (version 20.0)
syntax provided by EuroQol [21].
Incremental Cost-Effectiveness Ratio
The incremental cost-effectiveness ratio (ICER) was calculated by
dividing the difference between the two alternative program
costs with the difference between their outcomes [11]. ICER ¼
Difference in costs/Difference in outcomes ¼ additional MYR/
QALY or CAL. The estimated provider cost of 1-year specialist
periodontal therapy for one patient was MYR 2524. Conversely,
the cost of the hypothetical biannual dental visits was MYR 810
and this covered costs for full periodontal assessment and
diagnostic procedures, oral hygiene counseling, and a full-
mouth scaling. Outcome values were based on an assumption
that they were equal to the average score demonstrated by the
patient pool at baseline. The decision rule was based on whether
difference in costs and/or outcomes between the two programs
being compared was positive or negative.
Sensitivity Analysis
A scenario-based sensitivity analysis was performed to test
whether any change in parameters would change the values of
the ICER and affect the stability of the conclusions of the CEA. In
this study, a scenario-based, one-way scenario analysis was
performed by calculating the ICER for change in type of treatmentmix received. The options of treatment mix are 1) nonsurgical
periodontal treatment only; 2) nonsurgical and rehabilitative
treatments; 3) nonsurgical and periodontal surgery; and 4) non-
surgical treatment, rehabilitative treatment, and periodontal
surgery. The costs of these treatments were MYR 1962, MYR
3102, MYR 5103, and MYR 4847, respectively, per patient per year
of periodontal treatment. The base-case scenario was set as the
current providers’ cost for specialist periodontal care at MYR 2524
per patient per year of periodontal treatment. The best-case
scenario was assumed when periodontal therapy resulted in
highest improvements in health status as demonstrated by the
magnitude of gains in CAL and QALY, whereas the worst-case
scenario was assumed for the lowest improvement.
Data Analysis
Data were tabulated and calculations made using Microsoft Excel
2010 (Microsoft, Redmont, WA). Statistical analyses were per-
formed using the Statistical Product and Service Solutions
(version 20).Results
Sociodemographic Proﬁles of Respondents
The respondents were represented by a higher proportion of
women (58.8%) compared with men (41.2%). About half (50.3%)
received education up to secondary school, and the rest (49.7%)
received tertiary education (Table 2). Their mean age was 43.3 
11.3 years. Only about one-third worked as professionals, while
the others either had nonprofessional occupations or were
unemployed. Majority were Malay (72.7%) and earned at least
up to the average gross domestic product (GDP) per capita for the
year 2012 (MYR 30,856). Overall, the average number of teeth
present in the patients’mouths (26.5 teeth) and the mean probing
pocket depth (3.18 mm) did not reﬂect the presence of perio-
dontitis (Table 3). The mean CAL (3.99 mm), however, indicated
Table 3 – Baseline periodontal proﬁle and EQ-5D-3L
questionnaire health state utility (HSU) scores of
respondents.
Variable Measurement
No. of teeth, mean  SD 26.5  3.87
Probing pocket depth (PPD) (mm), mean  SD 3.18  0.91
Clinical attachment level (CAL) (mm),
mean  SD
3.99  1.31
Sites with PPD Z4 mm, n (%) 32.6 (20.6)
Full-mouth plaque scores (FMPSs), n (%) 57.0 (27.0)
Full-mouth bleeding scores (FMBSs), n (%) 48.7 (28.4)
HSU scores, mean  SD 0.81  0.19
EQ-5D-3L, three-level EuroQol ﬁve-dimensional.
Table 5 – ICER for periodontal treatment gains.
Outcome
measures
Incremental
cost (MYR)
Incremental
effectiveness
ICER
(MYR per
outcome
gained)
CAL
1713.84
O.30 5712.80
QALY 3.80 451.01
CAL, clinical attachment level; ICER, incremental cost-effective-
ness ratio; QALY, quality-adjusted life-year; MYR, Malaysian
ringgit.
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inadequate oral hygiene control as reﬂected by the moderate full-
mouth plaque (57.0%) and bleeding scores (48.7%).
Periodontal Treatment Outcomes
Patients experienced signiﬁcant gains in QALY and CAL after 12
months of specialist dental treatment (Table 4). Based on the
assumption that outcomes of hypothetical patients are equal to
the average baseline score, there is no gain in QALY or CAL for
this group.
Incremental Cost-Effectiveness Ratio
Outcomes of the hypothetical biannual dental visits as demon-
strated by no improvement in patients’ QALY and CAL measures
indicated poorer health status as compared with improvements
in these outcome measures for patients who had undergone the
specialist periodontal program—hence, they may be considered
as having been dominated by outcomes of the specialist perio-
dontal program. The individual quantum of ICERs was MYR 451
per QALY gained and MYR 5,713 per CAL gained (Table 5). These
values that are relative to up to one-sixth of the average GDP per
capita of MYR 30,856 for the year 2012 suggests that the specialist
program is highly cost-effective—while it costs more than the
hypothetical usual-care scenario, it is found to be more effective;
clinically, the gain of 0.3 mm of CAL is signiﬁcant [16].
Sensitivity Analysis
The best-case scenario for evaluating ICER on the basis of QALY
changes is found to be for patients who have received a combi-
nation of nonsurgical treatment and periodontal surgery because
this treatment mix produces the best outcome, that is, a gain ofTable 4 – Periodontal treatment outcomes.
Treatment
outcome
(mean SD)
Pretreatment Post-
treatment
Outcome
gain
Specialist periodontal treatment
CAL (mm), 4.0  1.3 3.7  1.3 0.3*
QALY 28.92 (11.3) 32.72 (11.6) 3.8*
Biannual dental prophylaxis
CAL (mm), 4.0  1.3 4.0  1.3 0.0
QALY 28.92 (11.3) 28.92 (11.3) 0.0
CAL, clinical attachment level; QALY, quality-adjusted life-year.
* Paired t test, statistically signiﬁcant at α ¼ 0.05.6.33 QALYs. The worst-case scenario was the combination of
nonsurgical treatment only because of the lowest gain in QALY
(2.33 units). As shown in Table 6, the ICER values range from MYR
399 to MYR 626; again, these values are very low relative to the
average GDP per capita of MYR 30,856 for the year 2012.
The best-case scenario for evaluating ICER on the basis of CAL
changes is found to be for patients who have received a combi-
nation of nonsurgical and rehabilitative periodontal treatment
because this treatment mix produces the best outcome, that is, a
gain of 0.40 mm in CAL. The worst-case scenario was a combi-
nation of nonsurgical treatment and periodontal surgery because
of the lowest gain in CAL (0.20 mm). As shown in Table 6, the
ICER for CAL in the best-case scenario was MYR 4,876; this is even
lower than the base case (MYR 5,713). The ICER for the worst-case
scenario is MYR 19,825—this value is still lower than the average
GDP per capita of MYR 30,856 for the year 2012. Findings support
the decision that the specialist periodontal program is highly
cost-effective, regardless of either outcome.Discussion
CEA is a decision-making assistance tool that identiﬁes the
economically most efﬁcient way to fulﬁll a particular objective.
Although CEA studies in periodontology are gaining popularity in
the Western world [22–25], such efforts are still scarce in the Asia-
Paciﬁc region. Indeed much has been debated about using
ﬁndings of CEA reports derived from other countries in a local
context because many circumstances differ vastly [23,26]. The
variability in the provision of periodontal services between
countries, for instance, includes the different type of manpower
and the varied scope of delivery for such services—all this makes
direct comparisons between different health care systems unre-
alistic. Above all, costs of oral health care delivery would vary
greatly on the basis of availability and accessibility of care,
different health care systems as well as ﬁnancing mechanisms
[26]. This recognition that both cost and outcomes of treatment
are not applicable across different countries means that ﬁndings
of economic evaluation studies in developed countries must be
thoroughly evaluated before they may be used to assist decisionTable 6 – Sensitivity analysis of ICER for periodontal
treatment gains.
Outcome measure ICER
Best case Base case Worst case
CAL 4,875.88 5,712.80 19,824.55
QALY 626.37 451.01 399.18
CAL, clinical attachment level; ICER, incremental cost-effective-
ness ratio; QALY, quality-adjusted life-year.
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ces are limited. In addition, developing countries should be
supported in performing their own economic evaluation studies
and sharing their ﬁndings.
In this present study, we performed the CEA to evaluate an
existing specialist periodontal program so that it may be made
evident that resources that are currently being allocated for its
operational patient-related activities are economically efﬁcient
and justiﬁed. A cost-effective program that is able to improve
health outcomes and quality of life would be highly desirable and
should be maintained and considered for possible expansion in
terms of providing additional clinics and human resource. We
compared this existing specialist program with a hypothetical
scenario whereby patients with periodontitis did not seek treat-
ment at the specialist clinics but instead received only twice a year
dental scaling (biannual dental prophylaxis program) from the
general dentist. One of the main challenges in conducting eco-
nomic analyses in periodontology is choosing the right outcome
measure and appropriate criteria [26]. Choosing a clinical outcome
in CEA is difﬁcult because in spite of various clinical parameters
that are patient-centered, such as gingival bleeding, halitosis, and
tooth mobility, the most relevant and appropriate is thought to be
tooth loss [26]. What this means is that for a good evaluation of
effectiveness, long-term studies that follow patients through the
supportive periodontal therapy phase are more accurate to study
tooth loss or tooth retention. The decision was made to use CAL as
the outcome measure because it is the most frequently used
benchmark periodontal outcome measure in the literature [26].
The use of CAL from an economic viewpoint, however, has been
criticized to be unclear in terms of its precise impact on the
patients. As such, in this study we used CAL as a measure of the
program effectiveness alongside a utility measure, namely, QALY.
Interestingly, QALY as an outcome measure has not been
used much in dentistry in spite of oral health being recognized as
an integral part of one’s overall health. The measurement of
QALYs for patients with periodontitis was included in this study
because it allows objective comparisons to be made across other
systemic conditions when decision makers need to allocate
resources coming from a common source. In this study, we
ascertained utility values using the mapped values of EQ-5D
questionnaire HSU scores, validated among the Thai population.
We observed that the mean value of QALYs for patients with
periodontitis who are yet to be treated is 28.92; this is lower than
the life expectancy of this patient cohort, which is 35.76 years.
This suggests that by using EQ-5D questionnaire HSU scores it is
possible to conclude that chronic periodontitis does affect gen-
eral health and that it lowers the QALYs of the sufferers by a
few years.
The ICER gives the cost-per-additional-unit of effectiveness
gained by implementing the specialist periodontal program for
patients diagnosed with periodontitis over a hypothesized sce-
nario in which patients receive biannual dental prophylaxis. In
this study, ICER was calculated for two different outcome meas-
ures: QALY and CAL. Both outcomes of the biannual dental visits
demonstrated poorer health outcomes, and as such they were
dominated by outcomes of the specialist periodontal program.
Cost per outcome of the specialist program was MYR 664 per
QALY gained and MYR 8,413 per 1 mm gain in CAL. Differences
between specialist and the biannual prophylaxis were an extra
3.8 QALYs and 0.30 mm CAL for specialist care. ICERs were an
extra MYR 451 per QALY gained and MYR 5713 per CAL gained.
These low values suggest that the specialist program is highly
cost-effective. That said, these data must be interpreted with
some caution. In particular, the CEA is only as good and valid as
the data on which it is based. In this instance, the outcomes data
were based on a hypothetical scenario of the average scores
(QALY and CAL) at baseline. Invariably, these scores could haveworsened if patients remain untreated, yet it was hypothesized
to remain unchanged for the comparison biannual-visit group.
A sensitivity analysis was performed to test whether any
change in parameters would change the values of the ICER and
affect the stability of the conclusions of the CEA. ICERs for each
treatment mix were recalculated and compared. This particular
parameter was chosen because it reﬂects the complexity of the
varying treatments received. The best-case scenario was deﬁned
as the management modality that resulted in the most effective
treatment outcomes in the form of highest gains in QALY and
CAL. The worst-case scenario was for cases that responded least
favorably after receiving periodontal treatment. The range of
ICER values for both best- and worst-case scenarios for CAL and
QALY was way below the national average GDP per capita. This
suggests that the effect of treatment mix on both outcome
measures is small. Hence, the decision that the specialist perio-
dontal program is highly cost-effective is deemed stable. The
absence of a similar study precludes any comparisons of these
ﬁndings; however, countries in the South East Asian area may
learn from this study experience. Oral health care systems
relying heavily on primary dental care for managing patients
with periodontitis may consider the beneﬁt of planning for
specialist periodontal programs.
This study is limited by its use of a hypothetical scenario as a
comparator group. Assumptions made were that there was no
gain in clinical as well as quality-of-life measures after 1 year of
scaling. Patients with periodontitis require more than just scaling
and without getting comprehensive treatment to facilitate perio-
dontal pocket reduction, the clinical outcome, namely, CAL, may
even deteriorate [27]. Another limitation is the short duration of
the study period, which is 1 year. Most patients with periodontitis
will need long-term professional care and it will be good to see
whether long-term specialist programs can be just as cost-
effective as in the ﬁrst year of treatment.Conclusions
We conclude that it would be value for money for the govern-
ment to provide specialist periodontal care for patients with
periodontitis as compared to not providing any care or providing
biannual dental prophylaxis because of the comparatively high
effectiveness of the program outcomes.Acknowledgments
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